Self-phosphorylation of cyclic guanosine 3':5'-monophosphate-dependent protein kinase from bovine lung. Effect of cyclic adenosine 3':5'-monophosphate, cyclic guanosine 3':5'-monophosphate and histone.
Incubation of purified cyclic guanosine 3':5'-monophospate-dependent protein kinase with [gamma-32P]ATP and Mg2+ led to formation of one 32P-labeled protein, Mr = 75,000, which corresponded to the single protein band detected after polyacrylamide gel electrophoresis in sodium dodecyl sulfate. When electrophoresis was performed without detergent, the labeled protein coincided with the position of cGMP-dependent protein kinase activity. Phosphorylation was enhanced severalfold by either histone or cAMP and was inhibited by the addition of cGMP. Low concentrations of cGMP blocked the stimulatory effects of cAMP or histone (or both). Since neither cAMP-dependent protein kinase nor cGMP-dependent phosphoprotein phosphatase activities were detected in the purified enzyme, we concluded that the cGMP-dependent protein kinase is a substrate for its own phosphotransferase activity and that other protein substrates (histone) and cyclic nucleotides modulate the process of self-phosphorylation.